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DETERMINANTS OF VULNERABLE 













1. Department of Transportation’s (DOT) interest in 
increasing non-motorized transportation
BACKGROUND
1. Focus on driver safety








• Demographic, and 
• Traffic characteristics.
PROBLEM STATEMENT
Explore risk factors of crash 
severity for pedestrians and 
bicyclists in the Oregon Highway 
Network System
DATA AND METHODS
1. Oregon statewide crash database (2007-2014)
2. ODOT’s TransGIS database
3. Neighborhood concepts (Currans et al. 2015)
INJURY SEVERITY
LEVELS A (INCAPACITATED)- ALMOST KILLED
K (FATAL) - KILLED
B (VISIBLE INJURY) – BRUISE
C – COMPLAIN OF PAIN
0 – ONLY PROPERTY DAMAGE






















3,629 1,088 4,702 1,045
CRASHES AT 
SEGMENTS
1,822 561 864 169


















































































































Clear day Bad conditions
K A
(n=775) (n=410) (n=228) (n=122)
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(n=55) (n=1032) (n=316) (n=131) (n=1)
(n=26) (n=616) (n=239) (n=114) (n=5)
(n=1075) (n=460)
(n=862) (n=138)
ROAD CHARACTERISTICS –EXPOSURE ANALYSIS
DESCRIPTIVE ANALYSIS
- Crash risk under various road characteristics
- Likelihood of crash involvement 
- Depends on exposure
- Risk ratio ~ concentration of crashes (number of lanes, road width, and road 
classification)
- Exposure controlled by estimating the proportion of VMT
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- Segment vs Inters.
- Time of the day
POOLED
MODELS















CRASH SEVERITY ~  Light conditions +
Road classification +





CRASH SEVERITY ~  
BASELINE SCENARIO
Prob. (K+A)=7.4%
Light conditions (DAYLIGHT) +
Road classification (LOCAL STREET) +
Posted speed limit (<50 MPH) +
Pedestrian location (CROSSWALK) +
AADT(Only truck) (<700) 
SENSITIVITY ANALYSIS
PEDESTRIAN MODEL
CRASH SEVERITY ~  Light conditions (DARKNESS) +
Road classification (LOCAL STREET) +
Posted speed limit (<50 MPH) +
Pedestrian location (CROSSWALK) +
AADT(Only truck) (<700) 
Prob. (K+A)=7.4%
Prob. (K+A)=16.1% Change = +8.6%












































- Location of the user





- More strict enforcement
- Protection vulnerable users
CONCLUSIONS




- Special pedestrian signals
QUESTIONS?
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